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L. P. STREET 


Chairman, Board of Directors 


For 1961, Chairman of the Board 
of The Asphalt Institute is L. P. Street 
vice president of the American Bi 
tumuls and Asphalt Company with 
headquarters at Baltimore, Maryland. 
Mr. Street is a native of West Virginia 
and took his engineering degree at 
West Virginia University. He served 
with the West Virginia State Road 
Department and a brace of contrac- 
tors before joining the field force of 
the American Bitumuls company a 
quarter of a century ago 


EXECUTIVE COMMITTEE, 1961 


Seated: E. F. Shannon, Continental Oil Com- 
pany, Houston; Francis H. Brown, Mobil Oil 
Company, Kansas City, Mo.; L. Parke Street, 
Chairman, American Bitumuls & Asphalt Com- 
pany, Baltimore; A. T. Van Pelt, Berry Asphalt 
Company, Magnolia, Ark.; Joseph W. Mc- 
Cracken, Byerlite Corporation, Cleveland. 
Standing: A. R. Curtis, Esso Standard, Divi- 
sion of Humble Oil Company, New York; 
Robert $. Ketcham, Anderson-Pritchard Oil 
Corporation, Oklahoma City; L. B. Fox, Treas- 
vrer, Mobil Oil Company, New York; Eugene 
M. Stone, Past Chairman, Empire Petroleum 
Company, Denver; Robert M. Clark, Wilshire 
Oil Company of California, Los Angeles; 
Robert C. Hawks, Mobil Oil Company, New 
York. Missing are S. J. Diegel, Sinclair Re- 
fining Company, Kansas City, Mo.; and 
George T. Goggin, Douglas Oil Company of 


California, Los Angeles. 


A Challenge 


and an 


Opportunity 


un the corner into a new year we find ourselves facing into 
whole new decade replete with challenges and responsibilities, but more 
than balanced with golden opportunities to garner success far surpassing any 
thing of which our industry has dreamed in the past 


We are confident that with the new echniques which have been devel 


oped in utilizing properly compacted base aggregates and with the advances 


to come in adequately designed and properly compacted asphalt pavements 
we not only have something to offer the road-builder, but in addition, have 
responsibility to see that all engineers who are interested in the design of 
heavy-duty pavements are fully informed with respect to the economy, dura 
bility, and advantages of asphalt paving 

At this time, on the part of the manutacturers of asphalt, The Asphalt 
Institute, and bituminous paving contractors, there is a desire, far beyond 
that of any past period in our history, to improve the quality, durability, and 
lite of asphalt pavements, This desire is supported by vast expenditures for 
research by the manufacturers of as»halt and by financial assistance, technical 
support, and cooperation that the petroleum companies are contributing to 
the Asphalt Institute. In all segments of the industry there is a true desire 
and resolve to supply the best in quality and service to customers using our 
products 

Advancing steadily on all technological fronts, we can confidently expect 
to win a host of new engineering friends for asphalt in 1961 and in the decade 


ahead 
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THE ME’PROPOLITA 


JIERCE County, Washington, located on the Western slopes 

of the Cascades Mountains from their summit to Puget 
Sound, is in a period of transition, changing from a rural 
county to a standard metropolitan area The population in 
the unincorporated areas has risen in two decades from 58,655 
to 147,338—a growth of 251% 

This population growth, like that of other metropolitan 
centers, occurred outside, but adjacent to the incorporated 
cities. The main city in this area is Tacoma. Virtually over 
night, sleeping farm communities have become sprawling 
urban suburbs with new developments, including shopping 
centers, schools, and large scale housing activities 

Pierce County embraces a land area of 1701 square miles 
with topography ranging from level land and rolling hills 


near the shores of Puget Sound to mountainous areas that 
include 14,408-foot Mount Rainier. The average rainfall is 
37 inches, and the temperature ranges from 20° to 90° F 
Soil conditions range from alluvial clays and silt to good 
sand and gravel. These soil variants result in drainage condi- 
tions that have become critical in the urban areas 


TIMBER ECONOMY 


The economy of Pierce County is based principally on tim 
ber products, Fort Lewis, the Northwest's largest military in 
stallation, and McChord Air Force Base. These factors must 
be considered in any road construction program. Logging 
trucks, consisting primarily of trucks and semi-trailers carry- 
ing a gross weight of 74,800 pounds distributed on five axles, 


Keith F. “Casey” Jones is a native of the State of Washington, where he has 
lived and worked most of his life. He received his engineering education at the 
University of Washington, and is a licensed civil engineer in the State of 


Washington. 


On completion of his engineering education, Mr. Jones began work with the 
Washington Department of Highways, later becoming county engineer for Jeffer- 
son County, situated on the rugged Olympia Peninsula. During this time he devel- 
oped a county road system, unified in operation and county-wide. These principles 
have since been accepted by many other counties in modernizing their county 
road program. Mr. Jones left Jefferson County three years ago to become county 
engineer for Pierce County, a growing metropolitan county. 





Beyond the City Limits 
the County Engineer is Battling 
the Urban Sprawl 


M 7 DD ! H) By Keith F. Jones 
County Engineer, Pierce Co., Washington 


depend heavily on the use of county roads to bring 70% of 
the raw materials to the mills situated in the Tacoma and 
Pierce County areas. Military personnel, consisting of approx- 
imately 35,000 uniformed and 2,500 civilian force working at 
Fort Lewis and McChord Air Force Base, add materially to 
the traffic considerations. 

In addition, the army moves heavy equipment over county 
roads, causing problems in the reinforcement of the road and 
its structures. Some of these loads moved by the army weigh in 
excess of 150,000 pounds, causing undue stress on both road 
surfaces and road structures. This heavy loading requires 
higher class road construction 

To cope with the problems of operation and administra- 
tion, the Pierce County Road Department is divided into two 
divisions, Engineering and Maintenance. The Engineering Di- 
vision numbering 35 persons, is charged with the duties of all 
phases of engineering work connected with the Department. 
To accomplish its mission, the Division is departmentalized 
into Planning, Traffic, Right of Way, Construction and Con- 
tracts, and Accounting. The Construction and Contracts De- 
partment handles all contracts and does engineering work on 
all day labor jobs. The Accounting Department handles all 
payrolls, and both fiscal and cost accounting. It is possible 
that, as growth in the country continues and demands for more 
service arise (such as flood control, storm sewers, and roadway 
lighting) new departments will be needed. We try to keep 
down the number of departments since we have found that 
over-departmentalizing tends to raise overhead costs. 
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erce County has many mountain roads like this one, expensive to build and costly to maintain 


Curving streets in Pierce County subdivisions reduce throug 
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PIERCE COUNTY ROAD MILEAGE 


By Surface Type 


Graded and Drained 2.26 
Gravel 444.02 
Bituminous Surface Treatment 787.99 
Asphalt Concrete 92.03 
Portland Cement Concrete 74.98 

Total Miles 1401.28 





affic and increase residential property values appreciably 
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HERE'S no such thing as pavement failure. There is only 
human failure, resulting inevitably in pavement distress 
This failure may result from poor design or materials, or 
over-loading, or sloppy construction practice. But the most 
ommon failure of all is simple neglect of maintenance. And 
most frequently abused in_ this respect is the light duty 
asphalt pavement—the type usually found at the budget 
cramped county and township level 
Pavement distress, also, may take several forms and ma‘ 
range in severity from chronic to acute. Of course, a thinly 
built asphalt pavement is doomed from birth to a form of 
chronic anemia. It is never very robust although it may 
display astonishing vitality, particularly with timely and 


idequate¢ maintenance 


WATER GREATEST FOE 


The greatest single enemy of all pavements is water. Of 
the several pavement troubles catalogued on the facing page, 
the pr cipal « ise in most instances 1s inadequate drainage 

pavement is only as sound as its base, 
s virtually no base at all. It’s almost 
i highway engineer to be accused of fanaticism 
1 drainage. Here is the rare instance where 
bsession 1s m ly an extreme form of prudence 

Patching ts engineering surgery prescribe d when th 
s deep-rooted, organi ind beyond simple 
ment. In patching a distressed pavement the 
first remove the surface and base materials to 
of failure, cutting out an area of from six 
foot beyond the apparent perimeter of surface 
wise, cracking may resume around the perimeter o 
tresseda area 


The faces of the excavation should be straight ar 


ately vertical, and the hole should be shaped SO as 


a square shoulder in the direction of traffic. Additional 
granular or asphaltic base materials should be tamped into 
the cavity, if necessary. Then the pre-mixed material—hot 
or cold—should be placed and compacted in one or more lifts. 
It should be raked toward the cavity edges to give the proper 
feathering” effect, and the patch should be compacted to a 
height of about a quarter of an inch above the adjacent 
surfaces to allow further compaction under trafhic. 

(On low type asphalt roads with little or no foundation, 
squaring out the hole may not be warranted. However, the 
loose materials should be removed and the edges tacked.) 


PENETRATION PATCH POPULAR 


Penetration-type patching is quite popular in some areas. 
Essentially, the work is similar to new bituminous penetra- 
tion macadam pavement. The mineral aggregate is uniformly 
spread and compacted, after which an asphalt binder is 
spread by kettle or small distributor. If done properly (tak- 
ing care to avoid a rich or lean patch) this method produces 
an excellent low-cost patch with a minimum of equipment. 

Regardless of the type of distress, or its cause, pavement 
maintenance should be done promptly. The moral of the 
stitch-in-time should be the daily working philosophy of the 
highway engineer. In most instances, these local by-ways and 
secondary roads are products of the evolutionary process 
they have grown to pavement status through a series of 
surface treatments. But, in many instances, a sound base is 


} 


king and, consequently, repairs must always be regarded 
is alleviating the distress without curing the condition 

Again reverting to the medical metaphor, the pavement ts 
a patient under treatment for a chronic disease, Timely main 
tenance is the drug which checks the deterioration, but if 
we withhold the drug the patient must inevitably suffer a 


+ 


relapse—sometimes fatal 


THE PAVEMENT CLINIC 


An Out-Patient Approach to the Ills 
Of the Light-Duty Asphalt Pavement 





TYPE OF DISTRESS 


Edge Failure 


Weathered or Dry 
Surface 


Pot Holes 


Alligator Cracking 


Bleeding and 
Instability 


Ravelling 


Base Saturation 


Longitudinal and 
Transverse Cracking 


Distortion and 
Depression 


The Fever Chart 


PROBABLE CAUSE 


Insufficient thickness of mat, excessive loads, 
lack of shoulder support, base saturation—usu- 
ally due to high shoulders, trapping run-off. 


Insufficient asphalt, or overheating of asphalt 
(if a plant mix), age of pavement, or adsorp- 
tive aggregates. 


Any of the several types of distress cited here 
will lead to pot-holing; also, water infiltration, 
unstable base, insufficient asphalt to maintain 
a bond, or open or segregated mix. 


Base saturation, lack of base support or in- 
sufficient thickness of mat. 


An excess of asphalt, changing its character 
from binder to lubricant, or presence in mat of 
large amount of silt or clay, with rounded 
gravel, lacking interlock. Often, moisture, ac- 
cumulating beneath surface, destroys the bond 
and traffic pushes the pavement to form waves 
or ridges. 


A lean or over-heated mix. 


Standing water in side drains, leaking ditches 
or culverts, or other condition which traps 
moisture beneath the surface. Too high a per- 
centage of fines, or presence of plastic fines 
in the base. 


Contraction, or subgrade movement. 


Inadequate compaction of subgrade or base. 


Check drainage and clean ditches. Check 
shoulder for permeability and, if shoulder is 
high, blade it down to surface grade and com- 
pact. Fill cracks and seal coat outer edge. 


Fog seal of dilute, slow-setting asphalt emul- 
sion (SS-1 or SS-1h) at rate of approximately 
.10 gals. psy; if they are pitted areas needing 
filling, use of a slurry seal or conventional seal 
coat is recommended. 


Square up hole, making sides almost vertical; 
replace lost base material, if necessary; spray 
cavity lightly with diluted asphalt, fill with pre- 
mixed material to compacted height that will 
allow for additional traffic compaction; finally, 
seal with 0.1 to 0.25 gals. and 10 to 25 Ibs. of 
cover psy. Penetration patch also used fre- 
quently. 


Check and correct drainage faults; apply 
thin coat of liquid asphalt with cover of mineral 
aggregates at rates given above. (If necessary, 
repeat treatment to furnish needed reinforce- 
ment.) Sometimes patching is indicated. 


Scarify, re-mix and re-lay, adding sand if 
there is an excess of asphalt; where the cause 
is weak base and/or poor drainage, underlying 
fault must first be corrected. Sometimes shoving 
and pushing may be corrected by honing or 
blading off ridges, patching, and seal coating. 


Apply fog seal, regular seal with cover min- 
eral, or slurry seal as judgment dictates. 


Clean ditches and install new or additional 
drainage as indicated. 


Crack-filling and sealing. 


Spot leveling and skin patching. 





adkes Do’... 


In Sparsely Populated 
Pine Tree State, Husbanding of 
Secondary Road Resources is 
a Test of Yankee Ingenuity 


‘ THOUGH 


BEFORE: Typical Maine secondary road AFTER: Wider roadway and new shoulder 
before widening and leveling. Random with added thickness of pavement pro- 
cracking shows need for thicker structure vides sturdy modern road for modern traffic 





ASPHALTOPICS 


(Continued from Page 3) 


Of special interest to members of the petroleum asphalt 
family was the action taken recently by the American Associa- 
tion of State Highway Officials. The AASHO Specification 
M-20 for Asphalt Cement has been revised in its section on 
Manufacture to read: “Petroleum asphalt shall be prepared by 
the refining of crude petroleum by suitable methods.” The old 
wording read: “. . . by the distillation of asphaltic petroleum.’ 
The AASHO also has adopted five penetration grades of as 
phalt for its specifications (40-50, 60-70, 85-100, 120-150 and 
200-300). These are the five grades adopted three years ago by 
The Asphalt Institute and proposed for acceptance by the states. 


WHATS NEW—An Infra-Red Joint Heater, developed by 
Pavement Salvage Inc. of Pittsburgh, appears to be a solution to 
an old problem: how to achieve a perfect joint bond between 
new hot material and an existing pavement. This propane gas 
heater attachment can be welded to the side of a paver in a 
matter of minutes, and quickly brings a cold pavement joint 
back to a working range of 200-275°F for annealing to the 
new material. 


new expt 


with 


Nine of every ten miles of paved roads‘and streets in the 
United States are surfaced with petroleum asphalt paving. 





1. EFFECT OF FILLER TYPES ON STABILITY OF SHEET ASPHALT 
Regular Mixing and Testing 


% ASPHALT—TOTAL Mix 





tnoan Asphalt Miv 


THE JUMPING-OFF PLACE 
Not! 


5. EFFECT OF FILLER TYPES ON 
2. EFFECT OF FILLER TYPES ON STABILITY OF SHEET ASPHALT DENSE-GRADED MIXTURES 


Regular Mixing: Tested After 18 hrs. Immersion at 140 °F. 


ACTIVATED ALUMINA 





PROBE CONTINUES 


3. EFFECT OF FILLER TYPES ON STABILITY OF SHEET ASPHALT 
Pre-Mixed: Regular Testing 


4. EFFECT ®F FILLER TYPES ON STABILITY OF SHEET ASPHALT 
Pre-Mixed: Tested After 18 hrs. Immersion at 140 F. 





THE ASPHALT INSTITUTE 


EXECUTIVE OFFICES AND LABORATORIES 
Asphalt Institute Building 
Campus—University of Maryland 


College Park, Maryland 


MEMBERS OF TH 


ALLIED MATERIALS CORPORATION 
Oklahoma City 
AMERICAN BITUMULS & ASPHALT COMPANY 
San Francisco and Baltimore 
AMERICAN PETROFINA COMPANY OF TEXAS 
Dallas 
ANDERSON-PRICHARD OIL CORPORATION 
Oklahoma City 
ASHLAND OIL & REFINING COMPANY 
Ashland, Kentucky 
THE ATLANTIC REFINING COMPANY 
Philadelphia 
BERRY ASPHALT COMPAY 
Magnolia, Arkansas 
BERRY REFINING COMPANY 
Chicage 
BRITISH AMERICAN OIL CO., LTD 
Toronto, Ontario, Canada 
BRITISH PETROLEUM COMPANY LTD 
London, England 
BYERLYTE CORPORATION 
Cleveland 
CANADIAN HUSKY OIL LIMITED 
Calgary, Alberta, Canada 
CANADIAN KODIAK REFINERIES LTD 
Edmonton, Alberta, Canada 
CITIES SERVICE OIL COMPANY (PA 
New York 
COMPANIA ESPANOLA DE PETROLEOS S.A 
Madrid, Spain 
CONTINENTAL OIL COMPANY 
Houston 
COSDEN PETROLEUM CORPORATION 
Big Spring, Texas 
DOUGLAS OIL CO. OF CALIFORNIA 
Los Angeles 
DERBY REFINING COMPANY 
Division of Colorado Oil and Gas Corporation 
Wichita, Kansas 
DX SUNRAY OIL OMPANY 
Tulsa 
EDGINGTON OIL REFINERIES, INC 
Long Beach, California 
EMPIRE PETROLEUM COMPANY 
Denver and Sheboygan, W 
EMPIRE STATE OIL COMPANY 
Thermopolis, Wy 1G 
FARMERS UNION CENTRAL EXCHANGE, INC 
Laurel, Montana 
GENERAL ASPHALTS, INC 
A Subsidiary of Kerr-McGee Oi! Industries 
Oklahoma City 
GOLDEN BEAR OIL COMPANY 
Los Angele 
GREAT NORTHERN OIL COMPANY 
St. Paul 
HUMBLE OIL & REFINING COMPANY 
Carter Division 
Billings, Montana 
Esso Standard, Div 
New York 
Humble Division 
Foust 
HUNT OIL COMPANY 
Dalla 
HUSKY OIL COMPANY 


jy, Wyomir 


ASPHALT INSTITUTE 


er 1. 1960 


srofit association sponsored 
both users and producers of asphalt 
2rvice, research and education. Membe 


de petroleum Institute members prov 


construction and timely m 


IMPERIAL OIL LIMITED 
Toronto, Ontario, Canada 

LEONARD REFINERIES. INC 
Alma, Michigan 


LION OIL COMPANY 
A Division of Monsanto Chemical Company 


El Dorado, Arkansas 
MACMILLAN PETROLEUM CORPORATION 
El Dorado, Ark. and Los Angele 
MARUZEN OIL COMPANY LIMITED 
Osaka, Japan 


MOBIL OIL COMPANY 
A Division of Socony Mobil Oil Co., Inc 


New York 

MONARCH REFINERIES. INC 
Oklahoma City 

NORTHWESTERN REFINING COMPANY 
St. Paul Park, Minnesota 

AB NYNAS-PETROLEUM 
Nynashamn, Sweden 

PALOMAR OIL & REFINING CORPORATION 
Bokersfield, California 

PAZ OIL COMPANY LIMITED 
Haifa, Israel 

PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 

RAFFINERIE BELGE DE PETROLES SA 
Antwerp, Belgium 

RICHFIELD OIL CORPORATION 
Los Angeles 

SHELL INTERNATIONAL PETROLEUM COMPANY, LTD 
London, England 

SHELL OIL COMPANY 
New York and San Francisc 

SHELL OIL COMPANY OF CANADA, LTD 
Toronto, Ontario, Canada 

SINCLAIR REFINING COMPANY 
New York 


SOCAL OIL & REFINING COMPANY 
Huntington Beach, California 
SOUTH AFRICAN TORBANITE MINING AND 
REFINING CO., LTD 
Boksburg North, Transvac 
THE SOUTHLAND COMPANY 
Yazoo City, Mississipp 
STANDARD OIL COMPANY 
OF BRITISH COLUMBIA. LTD 
Vancouver, B.C., Canada 
THE STANDARD OIL COMPANY 
An Ohio Corporation 
Cleveland 
SUN OIL COMPANY 
Philadelphia 
UNION OIL COMPANY OF CALIFORNIA 
Los Angeles 
U.S. OIL AND REFINING COMPANY 
Los Angeles 
WAINWRIGHT PRODUCERS & REFINERS LIMITED 
Edmonton, Alberta, Ca 


WILSHIRE OIL COMPANY OF CALIFORNIA 
Los Angeles 


WITCO CHEMICAL COMPANY, INC 
Pioneer Products Division 
New York 


INSTITUTE ENGINEERING OFFICES 


a f December 1, 1960 
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DIVISION 1!—ATLANTIC-GULF 


NEW YORK 20, N.Y.—1270 Avenue of the Americas 
Alabama, Connecticut, Delaware, District of 
umbia, Florida, Georgia, Lovisiana, Maine, Ma 
land, Massachusetts, Mississippi, New Ham 
New Jersey, New York, North Carolina 
vivania. Rhode Island. South Carolina, Tenne 
Vermont, Virginia 

BOSTON 16, MASSACHUSETTS—419 Boylston Stree 
Connecticut Maine Massachusetts New Homes 

hire, Rhode Island, Vermont 

ALBANY 7, NEW YORK—11 North Pearl Street 
New York State (except New York City and | 
Island 

HARRISBURG, PENNSYLVANIA—800 North Second 

Street 
Delaware, Pennsylvania 

RICHMOND 19, VIRGINIA—Travelers Building 
Disrict f Columbia, Maryland, North Car 
Virainic 

ATLANTA 9, GEORGIA—881 Peachtree Street, NE 
Florida, Georgia, South Carolina 

MONTGOMERY 4, ALABAMA-—79 Commerce Street 
Alabama, Tennessee 

NEW ORLEANS 18, LOUISIANA—Maison Blanche 

Building 


Louisiana, Mississippi 
DIVISION Ii1—OHIO VALLEY-GREAT LAKES 
Suances nase acupdieiieieeesptettcenrnEP RnR RARE 


COLUMBUS 15. OHIO—Nei!l House 
Indiana, Kentucky, Michigan, Ohio, West Virg 


LANSING 16, MICHIGAN—109 West Michigan Avenve 
Michigan, Northern Indiana 

LOUISVILLE 7, KENTUCKY—4050 Westport Road 
Kentucky, Southern Indiana 


DIVISION Ill—MIDWEST 


ST. PAUL 4, MINNESOTA—1951 University Ave 
Colorado, Idaho, Illinois, lowa, Kansas, Minne 
sota, Missouri, Montana, Nebraska, North Dakota 
South Dakota, Utah, Wisconsin, Wyoming 

PIERRE, SOUTH DAKOTA—104 South Euclid 
North Dakota, South Dakota 

CHICAGO 39, ILLINOIS—6261 West Grand Avenue 
Wisconsin, Metropolitan Chicage 

SPRINGFIELD, ILLINOIS—2606'2 South Sixth Street 


Illinois (except Chicago), St. Lovis County, Mis 


KANSAS CITY. KANSAS—2500 Johnson Drive 
Shawnee Mission P.O 


Kansas, Missouri (except St. Louis C Nebrasko 
DENVER 2, COLORADO—1031 15th Street 

Colorado, Utah, Wyoming 
HELENA, MONTANA—Power Block 


Idah Montan 


DIVISION IV—SOUTHWEST 


DALLAS 6, TEXAS—Meadows Bui'lding 
Arkar New Mexi oO 
AUSTIN 1, TEXAS—Perry-Brooks Building 


OKLAHOMA CITY 2, OKLAHOMA—Republic Building 


Arkansa >k 


SANTA FE, NEW MEXICO—10 Radio Plaza 


New Mex W ¢ 


klahoma, Te 


N V—PACIFIC AST 
BERKELEY 10, CALIFORNIA—810 Universi 
Alaska, Ariz f iv 


LOS ANGELES 17, CALIFORNIA—1709 West 8th St 


+h 


SACRAMENTO 14, CALIFORNIA—Forum Building 


AK +h ; 


Northe “ 


PORTLAND 1, OREGON—2035 SW. 58th Avenue 
OLYMPIA, WASHINGTON—Noationa! Bank of Com 


merce Building 


Ww 
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